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Data Management

Gene Expression Data Portal (NCICB)
*Based on MIAME 1.0

*Public data repository

«Affymetrix, Spotted Array, CGH, and
SAGE data

Available in September 2004

caArray database (NCICB)
*Based on MIAME 1.1

*Public data repository

sLocal deployment at cancer centers

Available now:
MIAMEXxpress (EBI)
*MAGE-ML import to caArray database




Survey of Existing MicroArray Systems

» 19 Existing MicroArray systems compared on the following criteria
— Computationally MIAME 1.1 compliant
- MAGE-ML Import
- MAGE-ML Export
- Affymetrix native file upload support
- Genepix native file upload support
- Security and data sharing capabilities
— Ability to modify data after submission

- Add/Remove Hybridizations

. Correct mistakes in annotations
— Architecture/Open source

- Ease of integration with caCORE technologies

» No existing system was found to meet these needs



caArray Goals

Simplified data submission and annotation

- Allow MAGE-ML import

- Allow Affymetrix and GenePix native file uploads for Hybridizations
Provide MIAME 1.1 level annotations with intuitive interface
Controlled vocabularies (MGED ontology)

Allow modification of data after original submission

Interoperability
- MAGE-ML import and export
- Open API

Leverage existing open source technologies
- Utilizes the MAGE-stk Java toolkit

- Uses Apache/Jakarta Object Relational Bridge to map MAGE objects to
relational database

Advanced data sharing capabilities



caArray Data Management Features

» Security » Simplified MIAME 1.1
_ Supports sharing of data with Annotations
arbitrary groupings of users - Re-usable data definitions
— Supports public/private data . Protocols, Hardware, and
» Data Submission Software
_ MAGE-ML - Array designs
- Affymetrix and GenePix files - Biomaterials

» Data Modification - Experiment

- All data can be modified by user ), BioMaterial Annotation
with sufficient privileges after
submission

- Add/Remove Hybridizations

- Create BioSource and annotate it

- Apply treatments to derive
biomaterials and labeled extracts
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Data Curation

1.

2.

Information submitted via caArray user interface:
Local caArray installation:

Each center can have its own data curation policies.
Data annotation according to the published

MIAME checklist.

MAGE-ML curation:

MAGE-ML exchange between different caArray
Installations does not require additional curation.
MAGE-ML exchange between caArray and other systems
(e.g. GeneTraffic) may require curation.




caArray Architecture

N-tier architecture

— Struts/Servilet based user
interface

- EJB API layer to access
services

- Data Access Obijects
(DAO) encapsulation of
persistence layer

— Object Relational Bridge
(OJB) used to map
MAGE-stk objects to
relational database

- MAGE-stk used for
MAGE-ML import/export

MAGE API provides RMI
read only access to data




caArray System at Cancer Centers

Cancer Center

NCICB




caArray Analysis Tools

» WebCGH
- Struts/Servlet application

- Utilizes MAGE-API RMI interface
to obtain data from caArray
database

» caWorkbench
- Java Swing application

— Utilizes MAGE-API RMI interface
to obtain data from caArray
database




caWorkbench

A suite of analysis, visualization and annotation
functions for microarray data.

*Allows access (via the caBio API) to data sources
containing information relating to genes and pathways.

*The long term goal is to evolve caWorkbench into a
flexible, configurable and integrated platform

that provides access to the data and annotations
hosted by NCI and affiliated institutions.



caWorkbench v1.0:

» caWorkbench v1.0 released in September 2003

» Application is available at

» V1.0 features:
— Color mosaic view
- Microarray view
—- Tabular view
- Data filtering
- Data normalization
- Hierarchical clustering
- Self Organizing Maps
- BioCarta pathways
- CGAP gene annotations

§& NCICB - Gene Expression Analysis Workbench
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caWorkbench v2.0

* Performance and usability enhancements

multiple color schemes

caching of caBio calls

analysis workflow builder
e Support for new data types

UCSF SPOT, Array Suite, proteomics
 New analysis components:

scatter plots, whole genome plots,

value distribution, principal component

analysis, additional normalizers and filters.
« Annotations and via caBio:

UCSC genome annotations, CGAP data
e Data Integration

clinical, calmage



webCGH

Data visualization and mining tool for array-based CGH data

e webCGH v1.0 available in March 2004

/3 webCGH - Microsoft Internet Explorer

1. Line plots
2. Annotation plots

=l=l x|
J File Edit Wiew Favorites Tools  Help | "
J GBack v = - (D fat | Qisearch (Gl Favorites  (fMedia (% | -GSl
JAddress I@ http:{/gedp-dev103.nci.nih. gov: 18080 webCiEHfindesx. jsp j @GD

WEHDLH

@ Overview O Data Cart @ MAGE Database @ User-Defined Groups @ Line Plot @ Annotation Plot

webCGH Overview

webCGH is a tool for visualizing and mining microarray-based Comparative Genome Hybndization (CGH) data. The tool enables users to search for CGH
expeniments in a database, create user-defined proupings of experimental bicassays that are stored persistenly, and wisualire CGH data in two different ways:

« Line plots. DINA copy measurements {expressed as log2 ratios) are plotted relative to genomoe position.
s Annotation plots. DITA copy measurements are shown relative to annotated genome features

System Requirements

+ Scalable Vector Graphics (SY{3) browser plug-in. We recommend the freeware Adobe SVG Viewer which can be downloaded from Adobe
Infortation on other SVG wewers is available from w3.org,
s Internet Explorer version 5 or higher. The Adobe 3VG Viewer does not work with Mozilla or Netscape versions & and 7. Future versions of

Netscape and hozlla will have native support for SV G graphics. The wiewer will worle with Netscape 4.5 through 4.7, However some of the
webCGH client-side code may not worl propetly with older browsers.

Getting Started

Click on the MAGE Database link m the navigatation bar at the top of the page. Select one or more expenments to place m the data cart. Now that you

have selected data sets you can create a new user-defined group, create ine plots of data, and wsualize data relatve to genome annotations. For more
information on using webCGH a Help page is available here.




Line Plots
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Annotation Plot

webCGH: Annotation Plot - Microsoft Internet Explorer
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webCGH v2.0

- Simultaneous visualization of gene copy number

and gene expression data.
- Support for additional data formats.
- Clone/probe annotation via caBIO.
- Integration with cytogenetic databases.
- Simultaneous visualization of human and mouse data.
- Ability to save images and data.
- Queries of specific genes across different experiments.
- Select a group of relevant genes and generate a report.
- Visualize data along chromosome ideograms.



